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1. $I_{1},$ $I_{2},$ $\cdots$ $(\Omega, \mathcal{F}, P)$ $A_{l}$ , A2, $\cdots$ ,
$I_{1},$ $I_{2},$ $\cdots$ 1
$I_{j}(j<k)$ $I_{k}=1$
$k$ (success time)
$k$ $I_{1},$ $I_{2},$ $\cdots,$




$\mathcal{F}_{k}:=\sigma(I_{1}, I_{2}, \cdots, I_{k})$ (2.1)
$(\mathcal{F}_{k})$ - ( $(\mathcal{F}_{k})$-stopping time) $\tau$ $\tau$
$\mathbb{N}\cup\{\infty\}$
$k=1,2,$ $\cdots,$ $n$ $\{\tau=k\}\in \mathcal{F}_{k}$ . (2.2)
$n$ $n$
$\mathcal{T}(n)=\{\tau:\tau\leq n\}$ (2.3)




2. $\mathcal{T}(n)$ $\mathcal{T}$ $\tau\in \mathcal{T}$
$U(\tau):=P(I_{\tau}=1;I_{\tau+1}=I_{\tau+2}=\cdots=I_{n}=0)$ (2.4)
$\tau^{*}\in \mathcal{T}$ $\mathcal{T}$ (optimal rule)
$U(\tau^{*})$ (optimal reward) $\tau^{*}$ $U(\tau^{*})$
Bruss[2] $I_{1},$ $I_{2},$ $\cdots$ 2.
1( [2]). $1\leq j\leq n$
$p_{j}:=E(I_{j}), q_{j}=1-p_{j}, r_{j}=p_{j}/q_{j}$ (2.5)
(waiting time)w




$U( \tau^{*})=(\prod_{j=w+1}^{n}q_{j})\sum_{j=w+1}^{n}r_{j}$ . (2.8)
$\sum_{j=k+1}^{n}r_{j}\{\begin{array}{l}\geq 1 (k\leq w ) ,<1 (k>w )\end{array}$ (2.9)
(last success time) $L$








$\tau\in \mathcal{T}(n)$ $U(\tau)=E[Y_{\tau}]$ $\mathcal{T}$
1( ).
$A_{k}=\{Y_{k}\geq E[Y_{k+1}|\mathcal{F}_{k}]\}, k=1,2, \cdots, n$ (3.1)
1
$A_{0}\subset A_{1}\subset\cdots\subset A_{n}=\Omega$ (3.2)
2(OLA ). OLA (one-stage look-ahead) $\tau$

















$Y_{k} \geq E[Y_{k+1}|\mathcal{F}_{k}] \Leftrightarrow 1_{\{I_{k}=1\}}\prod_{j=k+1}^{n}q_{j}\geq p_{k+1}\prod_{j=k+2}^{n}q_{j}$ (3.13)




1. $1\leq k\leq n$
$S_{k}:=I_{k+1}+I_{k+2}+\cdots+I_{n}$ (4.1)
$P(S_{k}=0)= \prod_{j=k+1}^{n}q_{j}$ , (4.2)
$P(S_{k}=1)=( \sum_{=k+1}^{n}r_{j})(\prod_{=k+1}^{n}q_{j})$ (4.3)
$P(S_{k}=0)>P(S_{k}=1), k>w$ , (4.4)
$P(S_{k}=0)\leq P(S_{k}=1), k\leq w$ . (4.5)




1. $P(S_{k}=1)$ ? $k$ $k=w$





$\mathcal{T}_{0}(n)=\{\sigma\in \mathcal{T}(n)$ : $\sigma<n$ $I_{\sigma}=1\}$ (4.9)
$\sigma\in \mathcal{T}(n)$






3. $k=1,2,$ $\cdots,$ $n-1$
$\mathcal{T}_{k}(n) :=\{\tau\in \mathcal{T}_{0}(n):\tau>k\}$ (4.11)
$s=0,1,$ $\cdots,$ $w-1$ $\mathcal{T}_{s}(n)$ $\mathcal{T}_{s+1}(n)$
$\sigma\in \mathcal{T}_{s}(n)$
$\hat{\sigma}=\{\begin{array}{ll}\tau_{\sigma} (\sigma\leq s ) ,\sigma (\sigma\geq s+1 )\end{array}$ (4.12)
$\hat{\sigma}\in \mathcal{T}_{s+1}(n)$ (4.13)
$\hat{\sigma}>s+1$ $k=s+2,$ $s+3,$ $\cdots,$ $n$
$\{\hat{\sigma}\leq k\}=\bigcup_{j=1}^{s}\{\hat{\sigma}\leq k\}\cap\{\sigma=j\}+\bigcup_{j=s+1}^{n}\{\hat{\sigma}\leq k\}\cap\{\sigma=j\}$ (4.14)




( ) $=P(S_{\sigma}=0)$ (4.17)
$= \sum_{k=1}^{n}P(S_{\sigma}=0, \sigma=k)$ (4.18)
$= \sum_{k=1}^{n}P(\sigma=k)P(S_{k}=0)$ , (4.19)
( ) $=P(L=\tau_{\sigma}, \sigma\leq s)+P(L=\sigma, \sigma\geq s+1)$ (4.20)
$= \sum_{k=1}^{S}P(\sigma=k)P(S_{k}=1)+\sum_{k=s+1}^{n}P(\sigma=k)P(S_{k}=0)$ (4.21)
1 (4.5) (4.16)
1 $\sigma\in \mathcal{T}_{w}(n)$ $\sigma_{(0)}:=\tau_{w}$
$\sigma_{(w)}:=\{\begin{array}{ll}\sigma_{(w-1)} (\sigma_{(w-1)}=\sigma ) ,\tau_{\sigma_{(w-1)}} (\sigma_{w-1}<\sigma )\end{array}$ (4.22)
$\sigma_{(n)}=\sigma$ (4.23)
$P(L=\sigma_{(m-1)})\geq P(L=\sigma_{(m)}), 1\leq m\leq n$ (4.24)
( ) $=P(S_{\sigma_{(m-1)}}=0)$ (4.25)
$= \sum_{k=w+1}^{n}P(S_{\sigma_{(w-1)}}=0, \sigma_{(w-1)}=k)$ (4.26)
$= \sum_{k=w+1}^{n}P(\sigma_{(m-1)}=k)P(S_{k}=0)$ (4.27)
$= \sum_{k=w+1}^{n}P(S_{k}=0, \sigma_{(w-1)}=k)$ , (4.28)
279
( ) $=P(L=\tau_{\sigma(m-1)}, \sigma_{(m-1)}<\sigma)+P(L=\sigma_{(m-1)}, \sigma_{(m-1)}=\sigma)$ (4.29)
$=P(S_{\sigma_{(m-1)}}=1, I_{\tau_{\sigma_{(m-1)}}}=1, \sigma_{(m-1)}<\sigma)+P(S_{\sigma_{(m-1)}}=0, I_{\sigma_{(m-1)}}=1, \sigma_{(m-1)}=\sigma)$
(4.30)
$\leq P(S_{\sigma_{(m-1)}}=1, \sigma_{(m-1)}<\sigma)+P(S_{\sigma_{(m-1)}}=0, \sigma_{(m-1)}=\sigma)$ (4.31)
$= \sum_{k=w+1}^{n}P(\sigma_{(m-1)}=k, S_{k}=1, k<\sigma)+\sum_{k=w+1}^{n}P(\sigma_{(m-1)}=k, S_{k}=0, \sigma=k)$
(4.32)
$= \sum_{k=w+1}^{n}P(\sigma_{(m-1)}=k, S_{k}=1, \sigma\geq k+1)+\sum_{k=w+1}^{n}P(\sigma_{(m-1)}=k, S_{k}=0, \sigma=k)$
(4.33)
$\{\sigma_{(m-1)}=k\},$ $\{\sigma\geq k+1\}$ $\{\sigma=k\}$ $\mathcal{F}$ $S_{k}$
$(4.33)= \sum_{k=w+1}^{n}P(\sigma_{(m-1)}=k, \sigma\geq k+1)P(S_{k}=1)+\sum_{k=w+1}^{n}P(\sigma_{(m-1)}=k, \sigma=k)P(S_{k}=0)$
(4.34)
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